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U
THE EFFECTS OF VARIOUS PM JWETERS ON

LOAD AT WHICH SFRAY ENTERS TF23

PR@pEL~RS OF A FL~rING BON

THE ““

By John R . Dawson and Robert C. Walter

su-MmR-Y

The results of emerimen~s made with a technique for ..
Investigating tb-e spray characteristics of flying-boat
riodels are presented. In the method of testing used, t%
mini,rmm load at which spray strtkes powered propellers
was determined for a range of speeds and trims .“-These
measured loads were plotted against speed with trim as a
parameter, and the resulting cmves were found to have
minimum points that determined tke gre gt,est load that
could be carried without spray striking the propellers.

The forebody of a pointed-step flying-boat hull--was . ..
used. fm the teste, and the effects of varying trim,. pro-
peller position, end amount of power (expressed in terms
of disk loading) were investigated.

Eiiiher of the two types of spray that emanate from a
forebody (pressure or velocity spray) may limit the gross -.
load of a flyin~ boat, depending on the confi=-ation.
Increasing the ‘power reduced the load at which spray
entered the propellers. Iticreasing the trim increased
the minimum load at whlcli pressure spray struck tke pro- “
pellers but the corresponding load for velocity spray
vaz-ied erratically wit-h trim. The normal, lateral, and
longitudinal positions of the propellers tended to be near

-.

the positions that would give the smQllest value of &he
~,inimum load at which snray struck tile propellers. For
pressure spray this minimum load increased apgroximtitely
lineerly with u~ward movement of the propeller position.
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INTRODUCTION
v

~~ n~~~ssfty for keeping the propellm’s relatively
clear of spray imposes a great handicap in reducing the t

air drag of flying boats! As a ..re.9u.l.~of this require-
ment, hulls are built larger than other considerations
demand - except in the case of large cargo-canrying air-
~lanes ~.n wh?.ch the volume required for cargo space is
greater than the vol~e nee?ied for a configurat~on that
would nrovide adequate propeller clearance, Meth6ds “for
reducing this handicap have been sought for several years
and all tany tests have included some observations on
soray conditions. Few 3yste:natic spray investigations,
however, have bean conducted in which quantitative data
ware obtained, In references 1 and 2 data on the vtiri-
ation of spray envelopes were obtained, but the use of
these data in deeign is limited by 8. lack of quantitative
infomnati.on on the distortion of the spray envelopes
by propellers.

~reli?nir.ary experiments indicated that it is possible
to determi~~e fairly accurately the mintmum load at which
an appreciable amount of s9ray strikes the propellers of?
a nowered model r-.mnin~ at a given trim and s~aed, This
oossibiiity suggasted that using thfs load as the dependent
variable in sp”ray investigations might “be feasible; conse- -“

quently, the procedure was trj-ed in Lan&ley tank no, 2
in tests made with a forebody having a pointed stbrn. The
effects of varying trim, amount of power (expressed in

w

terms of disk loading), and propeller position were deter-
mined and tb.e results of these tests are presented herein.
The method of testing that is developsd can be readily ““ -
extended to include study o.? the effects of these
parameters on a more conventional forebody than that of
the present invest~.gat~on. The method can bo apolied
also in determining. the effects of varying other design
nar.zneters.

Although the method of testing is ~ipplicable to Q
ccnntiete model conftguzzation (forebody in combination
with afterhody), the inclusion of.the aftarbody would
restrict the a~~llcation of the rQsults. An dt~rbody
can affect the amount of spray in the propellers in normal
~osi.tions o~il~ by its ~nflucnce on trim fid on tho per-
centage of the total load carrie~ by the forebody, Tho
effect on trim must be studied in any case, and the
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percentage of the load carr~ed by tke forebody must be
‘Jetertined se~arately if results of fore body-spray investi-
gations are to have the most general application.

TWO convenient terr.s have been adopted to des’~gnate
the two distinct types of spray that emanate from the side”
of a planing surface, such as the forebody of a flying-
bo=t hull. One type comes directly from the pressures

.

generated on the bot’corfiof the planing surface and appears
chiefly as a curved sheet of water, glassy in appearance.
This sheet of water is frequently called,the forebody
blister. The water that forms Lhis blister and the loose “
particles associated with it will be refer~ed to as
‘Jpressure spray. ‘1 The second t-ype of spray a?pears in
the region where the pianing surface enters the water at
the forward edge of the wetted mea. This spray, which
is in the form ot an irregular jet of broken-up water
~articles, is sometimes called a whisker and wI1l be
referred to as Welocity spray. ‘1

CA

Cv

CAP

CAL

CAU

w

b

.5

v

A

COEFFICIENTS AND SYN50LS

load coefficient (A/wb5)

speed coefficient W&W

critical-load coefficient f’or pressure spray

lower critical load

upper critical load

coefficient

coefficient

specific weight of water, pounds per cubic foot
(63.5 for these tests)

msximurr beam of hull, feet

acceleration of gravity, feet per second per ‘-” ‘~-
second

speed, feet per second

load on water, pounds ..—
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k nondimensional spray coefficient (spray criterion
of reference ~)

r radius of propeller
.—

h height of hull

x lon~itudinal distance from step to plane of pro-
pellers, beams

Y lateral distance from center line of model to
center line of

z vertical distance
circle, beams

T trim of model

-propelier shaft, beam’

from keel to bottom of propeller

MODEL

The model used in the tests was the forebndy of
NACA model 35-A. Model 35-A is one of a series of
pointed-step hulls, tests of which are reported tn refer-

k
ence . This forebody has a cons”tant angle of dead rise
of 20 for a distance of 1.7 beams forward of, the step,
a length-beam ratio of 4., and no chine flare.

The gsner~l arrangement of the model, complete with
simulated wing and powered propellers, is shown in fig-
ure 1. A sheet of plywood was used as a wing because the
added complication of a normal wing section did not seem
justified; furthermore, keeping the lift of the wing at
a minimum was desired because a tare correction was to be
made by deducting the lift from the observed loads.

Two 0.9-horsepower direct-current motors were mounted
on the wing. Each of these motors drove a three-blade
18-inch-di.ameter propeller through a gear box. The pitch
of the propellers was such that they absorbed the full
motor power at approximately 2700 rpm. The propellers
both rotated in the same direction.

The model and fittings were so arranged that the
position of the wing could be changed either vertically
or longitudinally, and several wings were provided so

● ✝✎
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that the ~rouellers couldbe nlaced at a number of ~re -.
selected “lateral positions.

APPARATUS

A schematic drwwirig of’ tm test setup is shown as
figure 2. The model was attecned to a ri~id”staff that
could move cnly vertically in a roller cage fastened to ‘–
the towing carrtage. A fitting on the end of the staff
permitted the trim of-the model to be fixed at any desired -

..—

value. A cable attached to the end of the model st-=f
passed-over a sheave and carried a weight pan. _-Weights
could be placed on this pan to counterweigh &.rqJ“de&itied
part of the weight of the model “and thus “to change the
load on tile model.

TEST PROCEDURE

All the tests were made at constant speeds and fixed
tr i.ms. At the start of each run a very light load was
placed on the model. When the towing .carriage had reached

.

the desired constant speed, power was applied to thg .pro”-
pellers. The load on the model was then increased until
spray reached one of the propellers, and the value of th-e
load at this point was recorded. Under conditions in
which the spray to strike the propellers first was velocy~
spray, the load was further increased until the load at
which velocity spray cleared the Propellers was deter-
mined. Under these conditions, the lightest load at which

—--

pressure spray struck the propellers was determined by
further increasing the. load. The critical load for
pressure spray was thus obtalne.d at all test canditi”ons;
the upper and lower loads for velocity .spr&y were also
obtained whenever they were less than tjhe critical load
for pressure spray. Typical photographs showing the spray
conditions at which the loads were measured are given
as figures 3 to 5. —

The critical load for pres-supe spray W- found to
check within about ~5 percent; the criticai loads for
velocity spray could not always be determined quite so
accurately because of the broken-up character of the
spray. In all cases the loads were determined by the
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propeller that was moving dowr. as it passed the hull. A
sli~htly grea.tsr load was required t-o ca,u.sepressure spray
to strike the other propeller, but the effect of’ the
directton of rotatt.cn of the propellers on the loads of

‘~elocit~ -Pq rs.y appeared to be within tile accuracy of the
measw-e~:ent~.

Some lilt was obtained from tlie simplified wing used.
This lift was determined for all tegt con~itiong and
deducted as a tare from the measured loads to @ve the
net loads on the water. ~T@FeMdO~S were ~s~d wi% pemer~~~l~rs~

When the measured loads were ploited aflainst speed,
the curves that were obtained had a ininimm point - at a
trj.m of 0° this minimum was not well defined, but this
tl’irnis of little practical signific~nce. The tests
were made over a sufficient range of speed to determine
the minimum pfiints of these curves.

NC ver~ low speeds the model could be loaded until
the water washed over the bow without any appreciable
s,pray enterfn~ the propeller di9ks. The highest speei
at which this Conditioil could be f’aund was designated
the bow-wash limit.

Trir,s of 0°, ~“, 6°, 9°, and, for some cotiigu-
rations, 12° were tested. This range of trim covers
the range found f’or conventional hulls at speeds in which
spray is critical. Trim was measured witkr respect to the
straight part of the keel forward of the step.

The effect on pressure spray of vmxying power was
determined lyJmaking tests with no power, one-half power,
and full power applied to the propellers. One-hair
power was obtained by reducing tie current input to the
motors until the product of currentiand voltage ‘.vasone-
half that at full power. In the test-s with no power tho
load that caused the blister to touch a propeller blade
in its lowest position was measured. “

In order to express the effect of power in terms of
the more general psrmeter disk loading, the static
thrust et one-half and full power” was measured with a
dead-weight dyntiow.eter. These values of -thrust were
divided by the prouellar-dis.k area to give disk loadings
in terms of pounds of static thrust per square footrcf
disk area. The stat-i.cthrust- was used because the effect

a’ ..

I
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of s~eed on thrust would be small fn the speed range
covered in these tests.

.

The propeller speed used in the” tests would otidi-”
narily be used for G ver~ large scaie model; ‘however,
a cb.eck test wss made ,~ith”a propeller of the same
Jlafieter but of such pitch as to absorb the full no=er
o< tb.s motor at ~60C! rpm irntead of at 2700 ryn. ~1~
check test showed thet this variation in pr’o~eller speed
did not affect the reSultS if po~er and propeller” dikn~tcr
were held constant. .—

Longitudinal dis-
ta~ce .fro:rstep

to plme of’
“Crcmellers, x

(],~~fj )

1.66
1.66
1.66
2.12
1.20
1.66
1.66
1.60

——

—.

Lateral distance
fron center line

of model to center
line of.propeller

shafts y
(beam)

l.~o
1.50

l.~cl

1.50
1.50
1.25
2* (30
2.OC

Vertical d~stance
from keel to

bottom of pro-
veller circle, z

(b6&ui) ._

o.~o
●75

1.00
975
.75
●75
●75
.50

-.
—

The data from the tests were all reduced to the usual
coefficients based on Frou&= IS iaw. “-Tn? -load coefficient
e.twhich pressure spray struck tha propellers is desig-
rated CAP (critical load c~ef’ficient f~r pressure spray) .“

The lowest load coe~ficient a: which velocity spray struck
t“:~epro-?allers at a given speed is desi~riated

CAL (lotier

critical load coefficient fo~? velocity spray), and the ‘
hi~hest load cciefficient et Which velocity spray s-truck tdne
‘:ronellers at the same speed is designated (upper .=CAU .
critical load coefficient f’or velocity spray).
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Figure 6 IS an illustrative figure that presents
typical curves of CAP> c~u, and Ch plotted

L
against CV. The minimum values for CAP and C*

L
given by these curves are designated CA

‘rein
and CA

%in b

All results of the tests are given in figures 7
to 1)1 in which CA , CAL~ and CA are-plotted against

P u
speed coefficient c~ with tri:~ as a parameter. In fiE-

ure 8, the propeller-disk loading (ratio of static thrust
to propeller-disk a~ea) is also Included as a parameter.

All the curves for pressure spray CAD with the

exception of those at a trim of O0 have a ~ronounced
minimum value that--nccurs between sgeed coeff~”ctents of 1.5
and 2.5. In general, the mi.nimuii value for velocity

—

spray CA is showri by these figures to be less than
%in

the mSnimum value f’or pressure spray
—

CA ~min ; exceptions
—

occur at low trims for all positions of the propellers
and at all trims for tke hi#hest position of the pro-
pellers. The curves show tliat for a given speed there

x

is a definite range of load coefficient in which velocity
svra,~ strikes the propellers; either above or below this
range the velocity snray will clear the propellers. As

.

load on the model was increased, the velocity spray
ap~roached the propeller from behind until the spray
entered the propellar disk on the inboard side. A further -
increase in load was possible up to a value at which the
water line was so far forward that the velocity spray
would again clear the propellers by passing then on the
outboard side. The S.mOUnt Of spray passing t&OUgh tkle
propeller disks varied throughout this load range; that
is, the spray was light at both the lower and upper load —

limits and reached a maximum at some load between these
limits . The spray in the propellers at either the lower
or upper critical load coefficient for velocity spray CAL .
or CAU was less severe than at the critical load coeffi-

cient for pressure spray CAP. .
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.

.

The curves show tkat a substsnti”ai gain in load
capacity can be obtained if chine flare is effective in
raising the minirmm value of ioad in which velocity spray
.migk.tbe troublesome to e value abovs that for C. .

‘P*in-
The data given in reference 5 indicate that chine flare
car. usually control velocit-y spray; therefore, CA_

‘P!liin
becomes the critical value tllet usually determines the load
capacity of the null. Under 8uch .a condition. c..

-*Pmin
represents the greatest load that can be carried without
spray striking the prmellsrs. —

Effect of Varying Power

The effect of varying power .an CAD is shown in ~

f’flguz=e 8 in which power is expressed in’ terns of disk
loading - also in figure 15 in which CA is.p..lot~ed

Plmin
against propellsr-disk loading. For a typical tr”im of 6°
l?:gure 15 shows ths.t application of full. pov{er reduces
C* approximately ’22 percent. &out_ two-thirds of

pmin

t~.is reduction was obtained with one-ha$f power. Thes e
results agree witk~ the observations of reference 6. The -
percent reduct-ion of CA caused by power tended to

‘rein
increase with increasing trim.

Qtkough the effect on CA
L

and C-A of vsrying
u

power was not measured, observation &hcwed the effect to
be generally similar .to that on CAP. ,“”

Effect of Varying Trim

The effect or varying trim can be seen in figures 15
to 18. These figures show that CA increases with

‘rein
increasing trim but at a decreasing rate ‘a.fchange..
Increasing the trim from 6° to 9° gave an average increase
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in CA of about O.0~ or .spproximately 3 percent “per
‘rein

degree increase in trim. Tho speed coefficient at which
C* occurred tended to decrease with increasing trim,.

‘rein
(See figs. 7 to ~.)

The effect of tr~m on velocity spray was less con-
sistent than the effect “of trim on pressure spray. In
ggneral, however, t~.e himest values f~r CA were

&in
obtained at a trim of Lo, and lower values were obtained
at both higher and lower trims. (See figs. 16 tm 18.)
The speed coefficients at whi~. CALlnin occurred. alsc

tended to decrease witi’f-increasil~. trim. These results
indicate that if velocity spray 18 adequately controlled
b;i chine flare an increase in the limit imposed by spray
on tne gross lQad migilt be obtained by increasing the trim

oi’ a flying-boat h-ull in the spe”ed”range below hump speed.
On this basis, a slight reduction in the size of a flying-
boat hull might be obtained by increasir~ the trim at
low sveeds, but only about 1 percent decrease in plan-
forrl dimensions could be Gbtained for each degree of
increase in trim. This decreas”e
to warrant muck consider&tion in

Effect of Varying Position

however if3 tiio small
design.

of Propelletis

Effect of longitudinal position.- The ef.fqct of
varying the longitudinal positi on of the propellers is
shown in figure 16 in which

c4Pmin ‘d cA%in ‘e
plotted against the distance x, in besme, of the propellar3
forward of the step. Of the three positions tested
(1.20b, 1.6bb, and 2.12b) , the lowestivalue of CA

Pmin

for ail trims was obtained with the propeller at 1.66b
forward of the step. The indications are that as trim is
increased the longitudinal position of the propellers
for the minimum value of CA m“o-vesaft Slightly*

Pnfn

At a trim of 6°, moving the propellers forward 1/2 beam
from .the most adverse position for pressure spray would
allow an increase in GA of’ about 15 percent.

!

...
-.

a“.

.

—

.

.
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At trims of 6° and 9°, CA increased at an

4nin
increasing rate as the propellers were moved forward. -At
a trim of 3°, CA varied in ‘about the sme manner.

%in
as CA and the difference in magnitude between the

‘rein
two was very sr.all. -. —

Normal operating trims in tha- speed range under
consider s.tion are above 3°. At tl~ese trims, the indi-
cations are t-nat the most forward position at which the
pro~ellers cari be placed would result in the least diffi-
cl~lty with both vressure and velocity spray. The possi-
bilities of the advantage of this trend, Yio’.vever, are .-

limited by balance considerations for the airplane.

Zffect of later al.position. . The effect of changing
the lateral position of the propellers is shown in fig-
u~e 17 in which CA and CA

‘rein
are plotted against

&in
the distance y, in beams, from the center line of the
model to the center line of the propeller shaft. The
curves of CA tend to have a minimum point and the

‘rein
lateral position 0.P the propellers at which- this minimum
occurs tends to move outboard wit-n increasing trim. At
a trim of 60, CA is increased about 15 percent as “

‘rein
the propellers are moved 1/2 beam” outboard from the posi-
tion of minimum load.

The way in which CA vsries with lateral position
&in

of the propellers is affected greatl”y by trim. At a trim
of 3*, the curve for has a minimum point whereas

CA%in
the curves at trims of 6° and 9° have a maxiinum point+

At a normal trim of 6°, chine flare ap~esrs to be
important in order to czmtrol velocity spray if the pro-
pellers are ulaced either close inboard or far outbosrd.
If, however, velocity soray is controlled by chine flare,
the least difficulty with spray will be obtained by
placing the propellers as far outboard as possible.
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Effect of vertical posit ian. - The effect of varying
the v~cal qosi tion of the propellers is shown In fig-
ure 18 in which CA and C* are plotted a~ainst

Pmin Lmin
the distance z, in beams, b8tWeen the keel and the
bottom of the prope-ller circle. The variation of

cApmin
with Z is nearly linear and the slope of the curve
increases with increasing trim.

The value of %m~n
incressas with increasing

values of’ z (ir.icreasing propeller clearance); bu~~wi.th
a distance z of more than atiout.O.90b, CA

him
greater than CA pmin end is, thcref’ore, of no signific-

ance. !!Hheindics.tions are that with large propeller
clearances chine flme La not neede”d to control velocity
spuay.

The curves of figure 18 can be used to show the effect
of the vertical distance z on the size of forebody
required to cany” a given load i~ the spray coefficient k
of i>eference 3 is assumed to Qve a valid rela”bion botweeri
forebody Iengtl-i snd beam fcr ~~p~ven spray characteristics.

For purposes of illustration, a forebody (s1.mil~ to
the one tested) is assumed to.carry a load of ~6,500 pcunds
and the trim. in the critical spray region is assumed to
be 6°. From figure 18, a valUe of CA = 0.57 is obtained
for a vertical distance ZI of l.oobl. The beam bl

required for this load is 10 feet and the radius of the
propellers r is 0.69b1 or 6.9 feett If “the hull is

fai.red in such a way that- its top is at the level of the
propeller shafts, the hei~’t of the Iiull hl Will be

.
b

.L

—

—

—
.

hl =zl+r

= 10. o + 6.9

= l.b.~ feet

~he~ef’or~

b Ihl = 169 square feet

and

bl + hl = 26.9 feet

,

.*

—

--
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If the vertical distance were decreased to
Z2 = 0.90b1 and the propeller radius were to remain

6.9 feet, the height would become

h2 = 9.0 + 6.c3

= 15.9 feet

and the load coefficient would be reduced to a value
CA = 0.527 (fig. 18). If no changes in forebody plan-

form dimensions were made, the load would then have to
be reduced to 33,700 pounds. If, instead of reducing
the load, the load were held constant at 36,500 pounds

—

by increasing the beam - t~e forebody length Lr to

remain constant -. the value to which the beam must be
increased can be obtained from equation (2) of refer-

.-

ence 3

k
A=—

wbLf
~

which may be written

For a given p~sition of the propellers agdfor given
spray characteristics, k will rema~ constant. Since
iri the present case it is also desired to hold w
and Lf constant, all the values on the right hand side’

of this equation are constant, and” for Z2 = 9.0

kwLf 2 = ‘339700
bl

= 5370

The given spray conditions can be maintained by keeping
the ratio of the load to the beam equal to 3370 as long
as no other changes in the configuration are made. These ‘
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spray conditions will also be tha
with a load of 36,500 pounds when

In order Lo kee~ these s~me s~rav

3TACATH M. 1056

same as those obtained .=
bl = 10 and Z1 = 10.0.

*

conditions with a value
of’ Z2 = 9.0 but fo~-a load of 36,500 pounds

z6,500
bz=’

3370

= 10.83 feet

Therafcre

b#2 = 17’2 6quare feet

b2 + h2 = 26.73 feet

Similar calculations were made for other values of
vertical d;stance by use of the curves of figure 18 at
a trim of 6° for both pressure and velocity spray. The
same calculations were also made for a gross load of
29,4-00 pounds. Ths results of these calculations are
plotted in figure 19 in nondimensional forr, where

bh(:) 2’3 and (b + h)($l’3 are plotted against

(9

1/’3
(h - r) ~ . The prodU~t bh is proportional to the

frontal area of the hull, snd the sum b + h is pro-
portional to the periphery or, for a hull of canstant
length, is proportional to the skin mea.

—,.,.-
.-.

1
1

—

.

.

.
—

.
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~i!qure 19 S}1OWSthat if’ tl?e propellers are plac9cl
low, bet-n the ~eripher:r and frontal area must be very
i~r.~.eii’ velocity spra;- is not ccn~trolled. T&,e c~ves “-–~
for aressm~e spray show that the frontal area of tie IIu1l” ...
tends to decrease as the ~ropellers are moved up, but
:::ovin~the propellers vertically he,s less ‘Gff’ect on the
:>eri~hery of the ~.ull than on frontal ~ea. Tho p~r,iphe~” —

tends to be a minhxu at some value of (h - r)t~~~’~

that apparently varies with the gross load. Since the
effect on front al are a is so much gra ater tkan on per.ip.hery,
t]le indications are that less air drag will be obta@ed
by placing tl.e propellers high and using” a relatively
narrow hull tb.an by placln,g tfi.eprc$e hers low and us i~z :
a wide hull. If the propellers are placed sufficiently
h:mh, velocity spray will not imose a limitation on. load “---–
and it shouid .be_P~ssible to omit chine flare and t!w-by

t.c obtain ‘a f’urther reduction in air drag.

Spray Linit at ions in Service

In service, a ceutain araount of spra~~ can “be tGler - —.

ated b~ the nronellers of a flyi~x boat during ta’ke”-ofi’.
Tke amount that can be toleratei is ai’fected by ~~es and ‘
:zaterials of pro;]ellers , cost and time for replactng tfiem~~~ - —
rou~hness af water, tactical and operational requireinents ~
and ath-er similar factors . liven tlLe ratio of thrust ,~c .
water r~sistan~s ~ItZS m apprecia’ole qff+ect -becausti “of the
way t~ne r=tio affects the tine required to accelerate ~
zhrou~h tine ranqe of s?eed in which “aacispra;; comiitio-fis
occlm. Al~”noUgll incre asi~, ti~let&USt ‘jeQ.dS to .decrsase
the minir:um load at which snray strikes tl-ie ~ropell”ers ,“
;:’8 resultant increase in acce.lerahiGn may be s-ufficient
to nernit an act~ual Incvease ir the load ~e-rmissible “f{P
take -off. The .ef’feet of factors such ‘as_these on --
acce~table gross loads can be de.temnfned frm.!.o?e.y~a-ting
ex~e~ience . TP.ese effscts can be evaluated in t]le-”-fofi
o?’ increments Gf load to be added to or .de.ducte.dfrom
t:~e minimum lead at which -s~raT strikes the propellers.
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CONCLUSIONS

An investigation to determine the effects of.va~’i~~~s
parameters an the load at which spray enters the pro-
pellers! of a flying boat resulted in the following con-
clusions:

1. The lightest load at which spray strikes the
propellers of a powered model when under way can be
determined with sufficient accuracy to permit the use
of this load as a dependent varisble in s~ray investi-
gations of flying boats.

.

.,

-.
I

2. Either of the two types cf spray that- emanate
from a forebody (pressure or velocity spray) may limit
the gross load of a,flying boat, depending an the confi-
~uration, At high trims and high propeller positions
pressure spray will be. the limiting factor eveg if no
chine flare is used to control velocity spray.

T Increasing Powep reduced the load at which spray
enter=~ the propellers of a flying boat although the
resultant increase in acceleration might be sufficient
to permit take-off’s at greater gross loads without spray
difficulties. .

)!,* Increasing trim increased the minimum load at
which pressure s~ray struck the propellers. The mtnimum .

load at which velocity spray struck tiie propellers varied
erratically with trim.but tended to be greatest near a
trim of 6°.

5. ~The minimum load at which spray struck the pro-
pellers could be- varied by changing either the l&t”eral
or longitudinal pcsitien of the propellers~ Because of’
other considerations the normal positions of the pro-
pellers tended to be near the positions that would give
the smallest

6. The
s~ray struck

value of this minimum load.

minimum load coefficient at wk.ich pressure
the propellers increased a~proximately

.-
.

.
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linearly with upward movement of the propeller position;
. the rate of !ncrease became larger with increasing trim.

.
Langley Hemori al Aeronautic al Laboratory

National Advisory Conzmittee for AeronautL cs
Langley Field, Va. , February 20, 1946
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